INTRODUCTION
============

Cardiac rehabilitation (CR) is a necessary effort in secondary prevention which helps patients\' effective healing and in preserving their quality of life \[[@B1]\]. CR can be provided to patients in various formats, including multi-factorial call health services, internet-based presentations, call health services focused on exercise and recovery, home-based or hybrid CR, and specialized programs for departed and rural areas with different cultures and languages \[[@B2]\]. Despite this, in developing countries such as Iran, the traditional hospital-based delivery format is the first choice of treatment \[[@B3]\]. This delivery format is confronted with important challenges such as cost and access \[[@B3]\]. So, health care services have started making efforts to replace alternative CR policies in order to monopolize their services for patient\'s care, needs, and preferences \[[@B4]\].

Hybrid CR is one of the most cost-effective models which strongly influences the control of cardiac risk factors \[[@B4][@B5]\], improvement of exercise capacity, commitment to treatment, reducing complications and improving patient\'s quality of health \[[@B6][@B7]\]. Despite this, there are few studies that demonstrate its effect on reducing the risk of angina and other related psychological symptoms. Angina-associated chest pain is considered a significant cardiac risk factor which is associated with increased risk of cardiac mortality \[[@B8]\]. The results of a study showed that the exercise-based CR improved unstable angina \[[@B9]\]. Meanwhile, Piestrzeniewicz et al. \[[@B10]\] found that comprehensive hospital-based CR is significantly effective in reducing patient\'s chest pain after acute myocardial infarction treated with primary coronary intervention. In addition, the results of another report indicates that hospital-based CR has no effect on the frequency and the severity of angina \[[@B11]\]. Considering that other forms of CR have been less studied, the impact of alternative delivery formats on chest pain must be checked. Based on this consideration, the present study aims to investigate the effect of hybrid CR on patient\'s pain severity and discomfort by comparing this model and hospital-based CR.

MATERIALS AND METHODS
=====================

1. Study design and subjects
----------------------------

In this prospective study, cardiac surgery patients were invited to participate in a CR program after coronary artery bypass grafting (CABG) or valve replacement at Imam Ali hospital of Kermanshah city during March--July 2016. Initially, 152 persons were referred to the CR center. After applying our exclusion criteria, 42 were excluded as they were unwilling. Eventually, data for 110 people was analyzed ([Fig. 1](#F1){ref-type="fig"}).

2. Inclusion criteria
---------------------

Inclusion criteria included fluency in the Persian language, an age of between 30--75 years, lack of mobility or limited movement, and beginning participation in an exercise regimen according to the time planning of the outpatient CR team.

3. Exclusion criteria
---------------------

Exclusion criteria were severe pain or stable dyspnea in the chest during aerobic exercise, serious health problems during exercise, and participation less than 90% of the CR sessions.

4. Interventions
----------------

### 1) Outpatient CR protocol

The CR program in Imam Ali hospital of Kermanshah is provided to patients in two formats: Hospital-based and hybrid CR programs. The baseline inclusion of patients was done in two phases. In the first phase, a cardiologist assessed the case\'s severity (low, medium, and high risk). The distance of patient\'s residence to the CR center was recorded in the second phase. So, the patients were divided into two groups: patients residing in Kermanshah city and those residing in neighboring cities. Then, based on the patients recorded information and level of cardiac risk. High-risk patients entered the hospital-based exercise program under the supervision of a treatment team blinded to their distance and situations. Patients with a low to medium level of risk who live in Kermanshah city were included in the hospital-based program. But those who had a low to medium level of risk, and live in neighboring cities, were included in the hybrid program, after completing a consent form.

In the hospital-based CR program, patients participated in a 1-hour exercise session (including a warm-up session for 10 min), dynamic exercise (45 min), and recovery (5 min), three times a week, totaling 26 sessions over 8 weeks. The dynamic exercise included strenuous movements and running on a treadmill. Otherwise, in the hybrid CR program, patients participated in a 2-hours training session and 1-hour exercise session (with 1 session a week for 10 weeks). The CR training sessions were focused on management of risk factors, healthy nutrition, weight control and stress management. One of the family members of illiterate patients was asked to participate in the training sessions. At the end of every session, hybrid CR patients were asked to do aerobic exercise, especially walking exercise, for five days of a week, as well as relaxation techniques. The results were recorded accordingly. The costs the CR program incurred was in accordance with the four health insurances acts in Iran, which include medical services, social security organization, the armed forces, and the Imdad Committee. They met 70% of the cost for 10 sessions, 70% of the total cost, 90% of 20 sessions, and 90% of the total cost, respectively, whereas additional costs, if any, were paid by the patients \[[@B3]\].

### 2) The exercise protocol

The American College of Sports Medicine (ACSM) guidelines (2005) were used as a basis for exercise prescription for patients in the current study. The Bruce protocol was used to calculate the intensity of exercise. Initially, the exercise intensity was calculated based on heart rate reserve obtained during the graded exercise test and the rating of perceived exertion. Then, target heart rate range (HRR), using the Karvonen formula, was used to prescribe exercise intensity. Graded aerobic training was mainly treadmill walking three times per week (and once for patients in the hybrid CR group), with an intensity of 40--70% of HRR, obtained in the exercise test, and a rating of perceived exertion of 11--14 for a duration of 20--45 min \[[@B12]\].

5. Methods of measurement
-------------------------

Initially, in accordance with the directions of the ethical committee of the Kermanshah University of Medical Sciences and the Helsinki Declaration, all patients gave their prior written consent to participate in this study. Then, the patients provided information regarding demographic data such as gender and marital status, along with clinical variables such as type of cardiac intervention and process, being overweight, smoking history, and histories of myocardial infarction (MI), hypertension, diabetes, and hyperlipidemia were recorded routinely by a cardiologist and clinical psychologist in the CR center 1 week before beginning the exercise program. The chief nurse recorded the presence of the patients in sessions as a daily note. The questionnaires of pain severity and discomfort were provided to patients 1 week before exercise and 1 week after CR. Educated people fulfilled out these questionnaires individually after receiving necessary explanations, but the psychologist read the items for illiterate patients and recorded their responses.

### 1) Brief Pain Inventory (BPI)

This scale grades the severity of pain on a 10-degree scale where zero indicates the absence of pain and ten indicates very severe pain. The reliability and validity of this scale were reported by Mirzamani et al. \[[@B13]\], and is acceptable in the population of Iran.

### 2) Pain Discomfort Scale

This scale provided by Jensen et al. in 1992 evaluates the emotional distress from pain. The items 1, 2, 3, 6, and 10 are scored directly while the items 4, 5, 7, 8, and 9 are scored indirectly. The items are scored in 0--4 degrees. The higher scores indicate more emotional distress and depression. Jensen et al. \[[@B14]\] reported its validity and reliability as acceptable. The retest reliability of this scale was reported as 0.76. In addition, its reliability related to the Beck Depression Inventory and Affective Pain scale from the McGill Pain Questionnaire are reported as 0.58 and 0.38 respectively \[[@B14]\].

6. Statistical analysis
-----------------------

The Chi-square test was used for nominal and classified variables (gender, marital status, type of cardiac intervention and process, being overweight, smoking history, and histories of MI, hypertension, diabetes, and hyperlipidemia) and the independent t-test was used for continuous variables (age, pain intensity, and pain discomfort) to compare the characteristics of patients in the hybrid and hospital-based CR groups.

The data are presented as percentages for non-continuous variables and as mean ± standard deviations for continuous variables. Finally, the paired t-test was used to assess the effect of each program on the severity and discomfort of pain. The scores before and after the two programs were compared by applying ANCOVA \[[@B15]\]. Before the analysis, the needed statistical presumptions for ANCOVA were assessed \[[@B15]\]. The baseline differences between the two groups for gender were adjusted, as these variables tend to confound pain intensity and discomfort.

All the differences were considered significant at 0.05 levels, and the data analysis was performed using SPSS (ver 20.0).

RESULTS
=======

Baseline data regarding demographic variables, pain intensity and discomfort are presented in [Table 1](#T1){ref-type="table"}. Significant differences were observed between the two groups for gender (*P* \< 0.05, [Table 1](#T1){ref-type="table"}).

[Table 2](#T2){ref-type="table"} shows the effect of each CR in reducing pain severity and discomfort. According to the results, both programs independently are effective in reducing the severity and discomfort of pain (*P* \< 0.05, [Table 2](#T2){ref-type="table"}). Finally, after controlling the effects of gender and pain severity and discomfort at baseline (pre-intervention), the results of ANCOVA shows that no significant differences were observed between the two programs (*P* \> 0.05). So, the hybrid CR is as effective as a hospital-based program in reducing pain components ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

In order to identify the cost-effective and appropriate program according to the needs of the patients, the present study was designed to assess and compare the impact of hospital-based and hybrid CR programs on chest pain intensity and discomfort. The present results show that no significant differences were observed between the two programs for lessening the pain intensity and discomfort in cardiac surgery patients. In other words, neither of the programs are superior to the other. Our findings are consistent with the results of previous studies on the effect of CR programs on pain components \[[@B9][@B10]\].

According to the obtained results, a question is posed: how do CR programs decrease the severity and discomfort of pain? It seems that a CR program, especially regular exercise, is a serious obstacle to the progression of coronary atherosclerosis among cardiac patients \[[@B16]\]. Regular follow up of a CR program by each patient increases the chest pain threshold. On the other hand, CR and exercise training can decrease arterial wall thickness in cardiovascular patients. Also, this situation actually alleviates chest pain in the patients \[[@B16]\]. Hence, patients report less pain at the end of the CR programs.

Despite the emphasis of the American Heart Association guidelines on comprehensive delivery of CR programs \[[@B17]\], it seems that these programs have not been implemented in accordance with the treatment of cardiovascular diseases and cardiac care \[[@B18]\]. However, it cannot be deduced whether these programs are effective for CR in cases of angina or not, as the published reports are not in agreement. One of these studies indicated that hospital-based CR had no effect on reducing the frequency and severity of angina \[[@B11]\]. On the other hand, the other studies found the same as the present study, indicating the effect of exercise-based CR program on reducing hypertension and chest pain among angina patients \[[@B9][@B19]\]. Angina is related to increased psychological morbidity and lower quality of life \[[@B20]\]. On the other hand, CR is accompanied by an increased quality of life through decreased psychological morbidity \[[@B21]\]. In addition, it seems that angina management programs which include cognitive-behavioral principles are imperative to positive outcomes \[[@B22]\].

Now, one of the serious problems of hospital-based CR is the lack of patients\' tendency to participate in these programs, as it is evident that a lesser number of patients opted for hospital-based CR \[[@B23]\]. The traditional model of hospital-based CR is confronted with important challenges such as cost and access. So, nowadays, the cost effectiveness and better care by traditional CR methods have engrossed the attention of health care professionals \[[@B3]\]. Hybrid CR has been shown to be one of the most cost-efficient delivery formats, with only 38% of the total cost in comparison to the hospital-based delivery format \[[@B3]\]. Based on past reports \[[@B5][@B6][@B7]\], hybrid CR has a significant effect on reducing risk factors and increasing physical capacity and a return to work.

The results of the present study indicate the effect of this delivery format on reducing chest pain severity and discomfort in cardiac patients. In this hybrid CR, patients receive psychological training based on cognitive-behavioral principles in addition to regular exercise and nutritional management. So, this delivery format can correct the misconceptions about cardiac symptoms \[[@B22]\] and can help to reduce pain severity and discomfort in addition to the positive effect on patients\' physical conditions \[[@B5][@B6][@B7]\].

In summation, traditional hospital-based CR delivery format is still the first choice of treatment in developing countries. However, hybrid CR is as effective as a hospital-based program in reducing pain components and it requires only 38% of the total cost in comparison to hospital-based delivery. So, we recommend using hybrid CR in accordance with the recommendations of the American Heart Association about using CR for the management of angina symptoms.

The lack of using a randomized replacement in the two delivery formats, hospital-based and hybrid CRs, and the lack of follow-up of treatment outcomes are limitations of the present study. In future studies, randomized replacement of patients can control the probable bias of the outcomes. Given that high-risk patients should be fully monitored by a health team, it is recommended that in future studies only low to medium risk patients should be replaced and compared in these two programs. The lack of control of the effect of medications was another limitation of this study. In addition, only CABG and valve replacement patients are included, and the results on other cardiac patients including MI and percutaneous coronary intervention will clear the overall picture.
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###### Baseline Demographics and Pain Discomfort and Intensity of Patients
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CABG: coronary artery bypass surgery, MI: myocardial infarction, CR: cardiac rehabilitation. ^\*^Data are presented as mean ± standard deviation. ^†^Independent t test was used for the analyze. ^‡^Chi-square was used for the analyze.

###### Scores of Pre-post Intervention in Each Program
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Data are presented as mean ± standard deviation. ^\*^Statistical significance (*P* \< 0.05) in pre- and post CR within each program.
